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NOVELTY - A new polyester comprises the repeating unit of 
ethylene terephthalate. The polyester is produced with a catalyst 
which contains aluminum or its compounds and a phenol and/or 
phosphorus compound. The polyester contains up to 50 ppm of aldehyde. 

USE - For beverage bottles or packaging sheets or magnetic tape. 

ADVANTAGE - The copolymer polyester has improved thermal 
stability, color, and transparency. It is free of antimony or 
germanium compounds. 
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TECHNOLOGY FOCUS - POLYMERS - The phosphorus compound is 
phosphoric acid, phosphinic acid, phosphine oxide, phosphorous, 
phosphorous, or phosphine compounds. The phosphorus compound has 
formula (1), (2) or (3). 
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The phosphorus compound contains acids of phosphorus or metal 
salt compounds. The phosphorus compound contains the moiety of 
formula (4). 

The polyester contains up to 20 ppm of formaldehyde. The 
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(3. 5-y-te rt-7f-;U-4-tHu^xi/y 
•*-t-f7M-*y) ) xh*y-7xx;H roA-y. >s- 
(3, 5-y-tert-7*f-/l'-4-tKD*x7x 
-JV) rDWyiT^/kXXfyk fbW- 
[*+)V-3- (3' . 5' -y-tert-7*f-/P- 
4-tKDJfy7x-W T-PtT^-N] yy-y s :* 
^^Ty;k-3-(3, 5-y-te r t-7f-;y-4 
-t Ko4f-y7xX/U) 7nt*^-b > 1. 1, 3- 
HJX (2-^^-4-hHo^y-5-te r t- 
7f-;U7xx/i^) 7?y s f-^-yxf-iyy-t'x [3- 
(3. 5-y-te rt-7f-^-4-hHadrx7x 
-IV) 7-Dtf^-h] . Xf-lyyt'X (**>>X^U 
t'X [3 - (5-tert-7f/P-4-bHDif 
y-m-HJ/W) rnt^^-M , ^*+rx+v>\L 
X[3-(3, 5-y-tert-7f^-4-tHo 
^y7x-;l/)7DW-hs hyxf-yy^'j^- 
/P-t'X- [-3- (3' -tert-7f;P-4-t 
KO*iy-5-y<7^7xX/y) ] Tnt:**-K 
1.1. 3-hUX [2-^^-4- [3- (3. 5 
-y-te r t-7f-;l—4-b>'o4ry7xX^) 7 
OtT^-X^dfv] - 5-tert-7f^7x-;W 

«iiLh5:6fffl^l)Ci:t,T-#l,. Ztih<?>d*>. 1. 
3, 5-hU^^-2, 4, 6-MJX(3, 5-y 
-te r t-7*f-;l/-4-hHodf y<yy;v-) <y-t? 

Thy*X- [y^/L—3- (3' , 5' -y*-t 
ert-7frt-4-tHD^fy7i-;l') Tot** 
-h]^^y, f^ylfyy-h'X [3- (3, 5- 
y-te rt-7f^-4-th'nJfy7x^) 7a 

[0045] «Iit4>c07xy-/U^ft:-^!i$r^UxXT 
<98!3:£tti>|6lJb**. 
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IZftlX 5 x 1 0-7~0 . 0 1 *Mmi. L< . Sfcif 

^t<tiixio- 6 ~o. oostn'T**. **wtr 
a. 7 t: y yfc-£fe£ 1 1 izm 

1 0 0 4 7 ] *%BBt«ffl$*iSffl|f^fij!fiES:ffiJig-rS 
jMk^Hi. to7^8HE^ y*4MM 
*X7 -{ yiMk^«i*»fe«r*»J: 

[ 0 0 4 8 ] JtaJfcViBWfc^HL *X7^ yK 
IfttellK *X7<y;t*lM F*fc£*K E*7*y 

^*ktt " * fl-WlTE* ( 5 ) ~ ( 1 0) 

[0049] 
[ft9] 

0 



-P— 0- 



-0 — P — 0 S) 



[0050] 
HtlO] 



P— o — 



(6) 



[0051] 
Utl 1] 



(7) 



[00 52] 
[fcl 2] 

— 0 — P — 0- 



[0053] 
Hfcl3] 



(8) 



(9) 



[0054] 
[ftl4] 



(10) 



[0055] *X*y8^k^!t UCtt. fcfc Atf . 

/k 7i-;l'*x*^8i/7f;i', 7x-/P*7;ftyl? 
yxw, 7i^*z*yl-;7i-^. 

If. j/'7i-WX7< ylL > f 7x-yl'*X7-f 

y7i-WX7^H7i-;k 7i-M 

7.7 4>W. 7i^WX7^ ygLX^k 7i^W 

77^ye7x^;^fc>W^»ixl.. *X7^^ 

-f y*#lM F\ ^f^x7x-WX7 4 y?T4rlM 
F , F U 7 x^*7> 7 < y**-*M K$£tfW6*l 

em. stfxtfyiBWfc&a, s+7.7 ^ ye^-fb^ 

ft. *X7^ y^frS-ftO+T'tJ, V>it£®kLX 
ti. TI2^ ( 1 1 ) - < 1 6 ) "CaSJiifcafctrffin 

[0056] 
[ftl5] 

0 



0~r _H 



(id 



[0057] 
[ftl6] 




(12) 



[0058] 
[ftl7] 




(13) 



[0059] 
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[ftl83 




(14) 



[00 60] 




— CHj — CHj P 




(15) 



[0061] 
[fc2 0J 

[(CHj) (CH Z ) 7 ] 3 P 



(16) 



[ 0 0 6 2 ] JJE Lfz 0 ylt&DWPC t> » 

[ o o 6 3 1 #»>acttm$ti««i^Mtt»ff 

fig-TS U yfcl^lfc LTtt. TfBHKsS ( 1 7 ) - ( 1 

9 ) x-mztihitatfnm^h tmmmmm±m 

***** <«4 U*. 
[0064] 
Hfc2 1 ] 

P(=0)Ri(0R*)(0R3) 07) 



[0065] 
[ft2 2] 

P(=0)R>R«(0R2) 

[00 66] 
[«2 3] 

P(=0)R«R5R« 



(18) 



(19) 



[0067] (^(17)~{19)tf. R 1 . R 4 s R 

5 „ r« n*ti?nm.£*m. sm%. 1 ~ 5 0 ojjMfc* 
fear s i~5o <o^<b**a£i!i 

LTfcL ±m. (17) -( 19) R>. R 4 . 

r 6 . R^tmmwm^-thmx'hh^m^t < k 



'[0068] #mfcmziiiwKfeimiimrt 

^f;Wsx*yiy'7 xx;K 7i-Wx*y 

y^x^yl^'if^, y'7x-Wa7 * ylL 

K7x-;K 7x-;p*X7< ylL 7xx/w*7.7-r 
y&*i-ll>. 7x-;m7^yR7x-/k v?7x- 
;^7.7 4 y**-»M h\ p<f-;Pv7x-/i'*X7 •< y 
**1M H , h U 7 x -;W*X7 4 JoMf 1M K&gtf 
WMi*. m^.<?)o*>T*. 7x-;u*x*yiE^ 
>->*x* yg?>-'x^-;^'t < tejff * U>. 
[006 9 3 yyfc£HK>fi8B*i:LTIi, fteJiidf 

*yl$t#<0:£f|jfc2.x . y h^/ugctttLT 5 x 1 o 
-7-0. 0 l*jkWBF*b<. 5gfc#*L<«:ixio 
-6-0. 0 0 5*/l"T'&&. 

[0070] sfewi. 7x7 -;Hk^s^ y y ft^i 
•c*4.ri:jWff*U*. ::t7x7 -;Hfc£toj&* 'J y 

[oo7i3 xmizmznzm&tfmm&tz 
li, 7 x y-ii«tiw* 'J yfc£«rc&*itfWclR 

**sfcyB»fc£*K *X7 * yBBfcfc£«L *X7 -f 

7 4 yiaMfc^llL *7.7 4 >«fc£atf»6$rS»J: 0 
i^(±raiiLhco7x y-zi^^Pi—JH^rtt^-ri,* 
[ 0 0 7 2 3 4fc, *S^t=ttJ83;h.*fitt£«ftK£fl! 

mh 7 x y-;pa&£ h-$wj wrr* y yfc&fat 

LXii. TfEH&£ ( 2 0 ) - ( 2 2 ) T*l§*lSfl;£- 

[00733 
[fk243 

P(=O)R'(0R2)(OR3) (20) 
(0074 3 
({L2 5 3 

P(=0)RiR«(0R2) (21) 
[0075J 
UL26] 

P(=0)RW (22) 
[00763 (xS (20) ~ (2 2) RMi7x7 
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-nwzistsmmm 1 ~ 5 0 nmwmm . 

(iAnyy^fcter/Pn^^l^fcliTSyg&i: 
OffiS* fe J: #7 x 7 -;Pg5 £ #tf &*$M ~ 5 0 <0£ 
4fc*3lg£*-f. R 4 , R s . R 6 {±-?-ix-enaAtc* 



[0079] 
Hfc2 9 ] 



z$tsimm^5ov)8ttt.*mmm-f. r 2 . r 3 ^ 

~5 0coMbk*«£5W\ *:*:L, ^'fk**^^ 




(25) 



[0080] 
[ft3 0] 



7 x / -ji/Sfcra-i^Frttsfrt* y vtt&mt tx 

-bHD^fi^7x^*^*yl?> ; ><f-;K p-tKo 
^fi/7x-MX*yi|yXf;k p-hKQ^fy7i 
r.;p*x*yit^7x^;k b'X (p-hHndfx7x 
n/P) *X7-fyK, b'7. (p-bh*adfv7x-/W) 
*X7 -f ygtXf-/k b'X ( P -t h'Odr^7x-/W) 




"» C CH, 



[008 1 ] JhiE<7)5S (25) fc-C*S*l*ft-tfHli: L 



*X7^i7x-;K P -bh'Odf>-7x^7x^ SANKO-2 20 (3ft5|5i;£ttS?) #$>D, 

A-*7.74ylL p-bFu^^7x^7x-^*X ftffl«rfigT£S. 

7-ryIt*^-^.. p-bFndf^7x-;l^7x-;l^*x [0082 ] ^ti<o^7x 7-/^5:11— ft^rttcWt 

7-ry&7x-/K p-tHn^y7i-MX7^ iUy^ft^sKUx^f'/l^a^Kaairt-SikK: 

» s p - h KoJf y7i-;^X7 ^ yg^f ;k p- i.^XTiv^-^^^n^m^'&.ifi^h-thb tl> 

hHoJfi/7i-MX7.(yl7i^K b'x (p- fc, m& L?z# 'J xxr^i^Stti, (Sj±-r § . 

bh'pdfi^7xX;P) *X7^ ytf^tM h\ h'JT. [0083 ] 7x7w^£|^— JH^rtfc^TtSyyft 

( p-b Hodfv7xx;l^) <r y**-*M b\ b' #My*!*fc LTli, 'fttytlh-VVX-XTlWi/iilV 

x ( p -b ko* x7xx;p) ^f-/^x7 >f y**-F ^yi^^ff^^yK^fc'o^^yM^o^^ 

4 K, fccttTFie^ ( 2 3 ) ~ ( 2 6 ) T'^ftSfl:£ x--/ K*re;l*fc*tLT 5 x 1 0"7~0 . 0 1 WW 

tofciftfmfbtlZ. Zilto<r>o-hX\ TE*<2 5) mb<. WC#*L<ttlxl0-«M). 0 0 5^ 

x-mii&te&b&tVp-t HD^f^7xX7U*^ 

y^^l^i: < Ll\ [008 4 3 #fSBHT'Ji. U yffcl^Ufc LT y yo&s 

[0077] «Mfc-&ft*JBV»ftii:*«ff4U^ *WJHK«6JBS<t«. 

Hfc2 7 ] ££tttt£flb&f *#& U^u y-fb^jT-j)?. y y<o& 




(23) 



[0085]*^. ±12 t^c y yft^nw+Tt . ±m 

Li, Na, K, Be, Mg, Sr, 
Ba, Mn. Ni, Cu, Z n*^jMS?§ft7ti>^£rJB 

Oh. Li, Na, Mg*«t<fc»tLV\ 



[00 78] 
[fc28] 




(24) 



[0086] 4%Bicflm$n«s^M«t&fliAt« y 

y^Jgigft^fefc LTJi, TKHKsS (27) 



[0087] 



<*L0))02-249569 (P2 0 0 2-24d!8 



Ut3 1 ] 



Ri (CHj)— P — 0 



(27) 



OP 



[00 88] (5U27)«K RMi*^. 

*mm$:$i-t. Rm. *m. imm~~5o<?)Biik*. 

mm. *B^££(i7A:3*S'/t^£^tfl£*lU~5 
0^>KMbWia**t. R 3 <2, **. fl«Rl~5 0 

tfx;P££tf08tg 1-50 *>JIHt*Sgtt**. 1 it 

ija±«aBR. mtto4fe»ija±«a»**u i + 

mJi4OTT'&&. Mli ( 1 +m) JTO£|(£f-:t>'& 

a-*- . n a i tLho^sr^-r . mt*mmt ^ 

ifSOR'fcLTkL fcfcxtf, 7xX/K 1-7-7?- 
>k 2-77?7k 9-7VXU;K 4-t*7x-Jk 
2-t'7x-A£i'*W^:ft6. ±ld?)R 2 fc LTli 
£fc;t»f. *?-^ x?-;l^ 7°ot/t^ 4 
yrntf;H % n-7f-/l^ sec-^f/U, te 
rt-7**>uak ^«OS§B5Ka. 7xx/i^ 77?- 

ivm. w&zixrz? x-)vm*?-ryi-)vm, -ch 2 c 

H 2 OHT'«§ni.^t'*Wf>^l). R 3 0" t LX 
ittzblii. *mm4*>. TAn^-M^y, r 
■fef — M * y^r-fe-W* Jrytczwmfh 

tlh. 

[0089] JJBHR* (27) -C*Sii*fl:^««)+ 
T't>. TKHR* (28) X*mtl&1k&fafrt>miZ 

[0090] 
Ut3 2 ] 

/ o 



R« CH 2 P 0" / MOPM. 



(28) 



\ 



OCjHs 



[009 1] (5£<28)«K RW4*«« 

n*^A«i£tt7$y«5r£tf^&l~5 0tf)|SMfc 
R 3 tt. **. lfc*ai~5 0OjJHk* 
mm. 7ffiM£t:ltTJl'Zi*i'Jl&£t:itti)\'#-)l'£ 

$tsm,%. i ~ 5 o?)i£-fbK3gs£fi-f . i (i i m±<r> 

SSL mii0ttt±ll;j±COmt*3iil. l+m(i4U( 

Tx-hh. mt ( i +m) «co&B#?-*ys-s-r. ^ 



' 7 x-;l^»+7^/^ t'0^#ig1t5i^^T'0-C t> J; 
v\ ) 

iie^R'ttTli. tit Hi. 7x-;K 1-77?- 
/k 2— *"7f-A\ 9-7yX'J/k 4-h*7x-/K 
2-t'7xx/p&fc>W*>:h.l>. R 3 0-fc LTtefcfc 
itf. TklKM^tfy, 7A37-M Jfy. T-fex- 

h a *y*T±+A>r± h y-f * y&fc'aw 

[0092] ±EUfc 'J . 5r#3Pgjt 

*F4U\ 

[0093] J« (28) 04>T'i. M#\ L i , N 
a, K, Be, Mg s Sr> Ba. Mn. Ni, Cu, 

U>. ZtLt><?)ot>. Li, Na, Ms** 
k<izm U\ 

[00943 oyco&m&ik-smtLxit. u?-<7A 
[ ( i-77?vi/) *?-/i/*x*y&x?-A-] % -fbij 
>7A [ ( l — f-yf-jl-) ^f-A*x*yKxf-;p] . v 
/^•/7ih'^ [ ( l -77?-A) *?-A-*7.*yl?x 
. tf'J^A [ (2-77f-7l0 ^/M^tfyS? 
Xf-A] , 7/^yi>At'X [ ( 2-^7f-A) ^f-A 

*x*y&x?-;H , Df-^A [KyiS)\,*z.*y&j: 
?vH , 7M)^A [^yy;i4x*yg!xf^] , v 
^>yWh'X [^yv7U*X*ygp:?7H N 
^At'X [0-xA*7.*yl!xf-A] s XhDyf!7 

Ah'x [^.y^>*x*ySxf-;p] , vy^fyh'x 
[^y^>*^*yKx-?-A] , ^yx'A*^.*yK^ 

•f hU^A [ (9-ryx';A) *^/w*x*ygp:^ 
;w] , ^*y->At'x [ (9-ryx»jA) p<^a* 

^*yl?xf-;H , th'JW [4-bKD^fx^y^' 
A*X*yiEX-J-;|/] , [4-hKo 
df^y^>*7.*yKxf-;H . xh'j>7A [4-^ 

[4-?oo'<.y^*x*y8if/i.] s tMJW 
[4-r5y^y^>*x*y®^f-A] , i?*i/*7 
Ab'x [4-rsy^y^A^x^yK^f-A] . 7x 

X^X^ylS^b'J^A. [7xX 
A*7.*yKxfvi/] . SlSt'^. [7x-^*X*yi 
xf-A] tttwmi^ixl. Ztlt><D$X\ 'Jf-7A 
[ ( l— ty*ti>) ^f-A*x*ygxf-A] , -^h'j 
>7A [ ( l —fyj-)i<) ^f-A*x*yKx^-;H . v 
y^^AMx [ ( l -^7^-/1/) ^A*x*y8x 
f-A] . Uf-^A [^y^y^x^yitxf-A] . i-h 
D^a [<yv>*x*ySxf-A] . v^*x«7At* 
x [^y^'A^x^ygtxf-A] % ^y^y^x^yg? 
■^hU^A, V/^x^At'T. [^y^'A^x^yi!] 

[0095] *%S£fiffl3ii*££tttt*flrj£-*-&89 
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<?m$ L^y yft-^r&i, y T 

(29) T'jS§m»ft^5*^^tR§itS^ 
< kt> i Wife 6. 



[00963 
[-ffc3 3 3 




\ 



(CH,) 0 — P 



MQWr). 



(29) 



(MP 

[00 97] (A (29)+. R». R 2 te<rft<rm& 
tc*3g. K#Scl~3 0^M<S»2r^t. R 3 li. 
**. SSisiS: 1-50 <7>|SHfc*S». *K» ifcttTA- 
3*^l«**trHaaR 1 ~ 5 0 0>ft4fc**£fcSf . 
R 4 ti. **. sS8i?&l~5 0<0fiHr^<3lg. *s?s* 

5 onmtfcmmm. r*o- t Lx^^t * 

f-^T-fc h W ifiWoiil. . lttlJgl 
H 3 C 



/ 

4jarca4. mu ( i +m) m<7)&miji-*yz& 
zti^wx'h. Tia-SbS oo) Tfisfti.'fr;^ 

[0098] 
HL3 4] 




\ 



(30) 



[0099] (iU30)4>. M"*{in«O^JR^f-p}- 
y*m. nttl. 2, 3 *fcli4 *«-*-. ) 
JJB« ( 2 9 ) ifctt ( 3 0 ) cW*> . M#. L i , 
Na. K, Be. Mg. Sr. Ba. Mn, Ni. C 

SWAKHLK Clil^c03*>. Li. Na. M 

[oioo] mizw) y<?>&%mc&tot lt(4. y* 

•?A[3. 5-y-te r t-7^-4-t Ko*y 

<yitiv*x*y&x.j~)V\ . -fr-y^A [3, 5-y 

-te r t-y^-4-h ^>y>*X*y 
&xf-/H , -M>y>2>. [3. 5-y-tert-7f 
;p-4-t Ko*i/<yS^;W«^*y»] . #y7A 
[3. 5 - y- 1 e r t -/f ^-4 - 1 Hn^f^y 
^/UtfXfcyRxf-rt'] . V^y^At'X [3.5- 
i'-tert -f-flV-A- b Kn^yWy/WX* 
VB!X^] , v^y-)At'X [ 3 , 5-y-ter 
t-?W-4-b Hodfv'O'j/V^X^yK] . < 
y'JWt*X[3, 5-y-te r t-7?-/P-4-t 

b'X[3, 5-y-te r t-y^P-4-t Hndfx 
^y^*;i/*^*yi5x^] . Ay^At* [3,5- 
1 e r t -y^;U-4- h Ko^^y^'/l/*** 
. vy^yt'X [3, 5-y-tert 



/ 

4 - h Kodf y^yyVl^Xtfygxf- 
;H . x-y^/Ph'^. [ 3 , 5 -x- 1 e r t -f^)V- 

4- t Kn*v<yi^*x*y&x^-;i/] . $t'x 
[3, 5-i'-tert-7*A'-4-tKn4fS/*C>' 
>-';^X*yS|Xf-;P] , ffigSt'X [3, 5-y-te 
r t -yf-yl^-4-b Hodf ^y^*X*yKxf- 
/k] &fc'#W^ix&. ^ii^O+T. 'Jf">A [3. 

5- y-tert- 7-?-^- 4 - h Ko* y^yy'W 
X*yKx^-/|/] . :rhy?A [3. 5-y-tert 
-7"f-;P-4-h HD^fy^yj/^x^yKxf- 
/H.^yWt'^tS, 5-y-tert-rf 
;W-4-t Kndfy<yy;^x*yifx^] #fc< 

[01013 aWfflWcfcwc. 531tf>HSfeJ$RJi. I) 

^tr^kSr^St^^yxAT^M^iT-feS. 'J 

y y<k-&m*y x y-^m^^j^if^a^^h-ti-Tffi 

[01021 *jm£^3ft*£&tttt*M&*6Sr 
^LV^T'ftl.yyfk^^T/PSx^Atgkti. 7 

ft&vW. *x*y&mk£Vii<r)T)l>$-'}A>UZm^ 

itmm&rifammiz* < m u\ y y<t^m 
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[ 0 1 0 3 3 JJBLfc 'J vft^ieor/US-^A^cT)* 

[01041 *IHBt:«fflSfL6fi^««S:ate-tS 'J 
Vfc£HW>7/U5 LTli. TIBHRjC ( 3 

i ) -cmtihiti}%ifrmmixi'j?%< t 

[0105] 
[fc35] 



(31) 



Rt (CHi) 0 — P 0" | AI*(R s O-)„ 

OR* /l 



[0106] (son*. RH&km.mm- 

5 Oco^bK^S. *ItS*fcttAny vsifciir^ 
zi*i,)\&±tz\±T 5 y 1-5 OOMfc 

R 2 H\ ^SStl~5 0^ft* 
SS. *m&£tz\mva* ^;ua$r#tf^«^ 1 ~ 5 

onikm-mmzm. mi. ussri-so 
x-^z-ktimm. 1-50 1 a 

Itlkemn. m«0 4fcllia±«fflR**L» 1 + 

iffi^R'tLXM, 7i-;K 1-^7* 

/k 2— *-7f-;k 9-ry.x'J/k 4-t*7xx;k 
2-h'7x^it'AW^ix.&. -LfSOR 2 i: LTIi 

7tti.(f. xT-ivm, xfvu*. ru\f>vm. a 

VTne/ua, n-y^-ivm. sec-/fy«, te 




;U3S. B$$*ut7xx/i^>-?-7?-/l^ -CH 2 C 

y % xfl/^g37-h-<^y. 7-fef— 

[0107] 'J yMWS x-7-MMfc i/ca. 

( l —t-y^v) ^^*x*yg?x^-;K^r;us-»> 
( i — fy+iv) **i\>*xib>W)T>v$.=S7 
(2— fyj-iv) *j->v*x*yWx.i-)V<?>T)V 

jg, ^y^'/ptfxtfyg^T/PS-^iJg, (9-ry 
x'J/t-) ^f-^x^y^x^/kcor^S-^AiS. 4 
-t FDdr^y^U^X^yKxf-yUOT/US-^A 
2 f;Ky x';^x*ySxf-;i-cor;U5 x>> 
AJg. 4-7nn'<.>'^*x*yK7xx;Wt7)r;P$ 
-•7 AS. 4-T5/'<.y^l'*X*yK^f-;K0T^ 
4-y b^<>'^*;**y§Sxf-/U9 
T/i^Sx^Aig, 7 x x;i/*x* >Kxf-;Koryl' S x 
•>Afi^ri:*W^S. £*if><W; % (l^i-yi- 
)V) y^*x*yl?x^/K07;U$x>7AJg,. "Cys* 
/U*x*yl!x^/uo7/U$ x? AJgtffc < ic#4 L 

[0 108] *»!BlctJtt6«K)5aeBWi. TEHR 
iU 3 2 ) X'mtlh V WL-^c0T/P$x>>A^f> 
SiRSfiS^-SK t t-S*^^i.^Uxxf ;Ht^fl4 

-oMtsmx) y{L-m*y* s-MW&wtz z 
[0109] xmizmzii&m&mzmm-m 

mtLwyte&hnTfrS-VAiZktt* TIE-SI 
s ( 3-2 > ?3kZtLitt.i!mfrt>Mmtiz>'j?%< t t 

[0110] 
[ft36] 



(32) 



MP 

[0111] (£ ( 3 2 ) «K R> » RMi-Wi^ftfMr 

t**. es«Ri-3o<oKft*«a5*a-r. R 3 kt 
3^^;uasr^tf^*is i - 5 onmtm&zm-. 

5 oc7)MM<^s5:a-r. i a lGLtoift. mi±o £ 

ttllfcLLO^^U 1 +mti3-C£i>. nliltl 



i^^co^-Ci,. (33) f^$tll»fl:^t) 

[0 112] 
[^37] 
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Al »♦(!«)-). 



(33) 



[0113] (5U3 3)*k Rm. smm 

ftSft i~50 <nfcwm&. m&t £1*7*3 * v 
A** fclia/Mfc^fc^fc l ~ 5 0 *>JIHfc** 
1 «* 1 feLhOSfL mti 0 4 fett 1 BLhcOS 
ft**U 1 +ml*3T'*>l>. 8Ht*mmi&*n^* 

±lZcn>R 3 bLXl±t:bz.tf. ;<f7l^, xf-* 

rot;us. -(yroe/H, n-y^a. se 

c -7^«. t e r t -7>/l^ «g|<«5&a, 

+/l>£. -CH 2 CH 2 OHT**$tll»a=5rt'*W?>^ 
& . xlB^R 4 O- b LTttfc b itf, *R<HM 
7/W37-M:*y, xf-u-y^'jri^-M^y. r 
-fer- M jry^T-fef-yPT-fe h y>f :t yfciraw 

«7i^fcLT(J. 3, 5-y-tert-7f;l--4- 
t KD^i^yj^l^xtfy^x^/l^T/l^x^ 
ffi, 3, 5-y-te r t -7f-;P-4 -t Ho* 
y^*x*y^f-;ptor;P5-^A^. 3. 5-x 
-te r t-7>/P-4-fc Ko^i/O^/^X*^ 
K^yrot/KOT^S-^A^ 3, 5-y-ter 
t -7>/l<-4 - 1 Ha^v^y^/l^X^yi^ x- 
yKOT/PS-^A^ 3. 5-i/*-tert-/f/P- 
4-t Hodf^y^^x^yKOT^S-^AJg^: 
CtL^»(0+T\ 3, 5-y-tert 
-7f7U-4-t Fo^^ys^*** ygp:f-;l'tf) 
t^S^AJs. 3. 5-y-tert-/f;k-4- 

[0115] *swrcii, y yffc£«ji: lt p - o h«s 

v>'J yfc£*r*4 P-OHfSi^KK fc— 
h'JXttftotte. ^rt(CP^OH$r^<tt-o 

<o y >te&wct> , p - o Hm$*>j?%< t t>-o 

[0116] iJELfcU Vft^+tt, 5r#8ifSji 



[0117] *miz®mziihm£tm&m&t&p 

-OHfS££4»2:< i: i-ofi-f l> U yfcSVib IX 

it. tk-*« ( 34 ) xmzti&{t&fafrt>m.mti 

[0118] 

[fl:38] 



(34) 



Ri — (CH 2 )„— P — QH 



[0119] <3$<34>«k R'ti*S. **R1~ 

3 * s^uas* 5 y asr^tf ntfgs 1 ~ 5 0 nmt 

x x/K>^ 7 f-A* tmmmfe £ ^LX'^X t> «fc 
v\ ) 

xifiORifcl/Cti, Jtfc*.»i\ 7x-/k l-^-7f- 
/k 2— 77f-A\ 9-7VZs*))V, 4-t'7x-/K 
2-V7 3.=-)l>tcftm? t>tlh. xfEOR 2 * LTti 
Kb Hi. *3t *^H£, xf-;HS, rnt/H, 4 
yro£;wa, n-7>/HI. sec-yfiH, te 
rt-7>/l/£. JEftctyft&fflgE. 7x-;«> 77?- 

am§n7t7x^;t^>^7f-;^» -ch 2 c 
[0120] _L!2 L.tz y yteirttoo*? t> . 

[01213 *%BSfcffl^^>tLl» P-OH^m< 
i: h-^th V yfc&tib LTfi, ( 1 — f7f-;P) 
^f-/U*x*yS!xf-;k ( 1 Xi-iV-frX 
(2-&7&}V) >f-/u*^*yKx^w s < 
y^*x*yKxf-;k A cy> J yi'*^*yK. (9- 
ryxyyp) *^/t/*;s.*yi8x-7-;k 4-tHo^x 
^y^;^x*yl!x^ x 2-^^-;Ky^*x* 
yisxf-^, 4-^oo';y-;;m*yS7i-;k 
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[0122] 4fc*jfeBBrJ8^&;h.*#4 L^'J 

*&* L^'J v\t-$MX'hh P-OHIIr**4>%< t> 
-0#r*1«E«y Wt&ttfcli. TEHtt* (35) 

[0 123] 
[ft3 9 3 

ri 0 




[0124] ( 3 5 ) 4»s R 1 . RHiZtlZtmS. 
ififeri+rt. TEHIW ( 36 ) "CaSfUfc^ft 




CHj — P — OH 



(36) 



OP 



[0 1 263 (5$ (3 6) R3«t, gSRl 

US/Ml* kLX\tfcki.X* *SS % yf-;L*. xf-/P 
7oe/« < 4 V rot/PS, n-T^l^ se 
c t e r t -7***, AftafiffittS. 

7x-;H, -f7^S. W.m$titz7 *->l-m*?i-7 

[0127] #M^P-OHM^m< t fc— 
■fS^OKW^tLTIi, 3, 5-y-tert 



-7^-4-t Fo*^<y^*.X;fc>'Kxf./k 
"3, 5-y-te r t -7^-4 -t Fodrv-^yj/ 
;l^*X*>i!^f-;k 3, 5-y-tert-yf/H 
4-t Ko^i^yi'>*ja.*>-iK yrotr/K 3, 
e r t - /f ;l^-4 - 1 Ho^f y^yyM 
X*yK7x^k 3, 5-y-tert-W-4 
-t VX3*is<yiS)\,*X*y&*'??Ti'/K 3. 5 
-y-te rt-7'^-;l—4-bHP4f^<y^*^ 

KvWMmfhtih. ztit><7)*z\ 3. 5-j;- 

t e r t - 7*^-4 -h Hodf^O-^V^X^yK 
xf-/k 3, 5-y-te r t -7f-/U-4 -t h'o=3f 

[ 0 1 2 8 ] m 'J Wfc^fiJfc LTti. fl5¥« ( 3 

7 ) -chbhtstii v >te&totfWfhtii . 

[0 129] 
[€4 1] 

R»-CH 2 -P(=0)(0R2)(0R3) (37) 
[0130] (5U37)(k RMi^SI!tl~4 9<0 
v^f;i^4 tti7 $ y a ^^trUHRjR l ~4 9 comt* 

mmtmt. r*. R^i^ftma&ic**. mm 

tr|S8ii& 1 ~5 Qcr>feWm&*m. mtmmm 
W=#*L<li. tt^(37)+CDR', R*. 

[0131] *miZ®mtZ> D Xb^jOftftM^JM 

[0 1323 
[ft4 2] 

0 



0C,H 6 



[0 1333 
[<t4 3 3 




[01343 
(€44 3 
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[0 135] 
[ft4 5] 



OCjHs 




CH, — P— OCjHj 
OC,H 5 



[0 136] 
UtA 6 ] 




V J/~\ // 



CH 2 p OCjHs 

OC 2 H s 



[0 137] 
UtA 7 ] 




[ 0 l 3 8 3 *fc. *$SHJl£JBv^ 'J y-ffc£fett. #7 

[01 393 *^^ffiffl?^^.S^«ffiffl-rs* 
U^'Itf) 0 VitSm\Z. TffiHKsS ( 3 8 ) T'« 

[01403 
[ft4 8 J 

R. 0 



(38) 




OR' 



[01413 (±ie^ (38)+. RK RHZZtlt'tl 

muzm. mm i -3 o <n>mtmmzm. 
r 3 , r< \t*ti?wimz*m. mm i - 5 o <oka: 

?|cl?SiJt(±r^r}^v-;^^#tf^SSl~ 

5 o nsHtmmzm. mtnxtemmm. m 



\.\ ) 

±Mi-®£ ( 38 ) <D*X'h . ( 3 9 ) 

[01421 
[■ffc4 9] 

•Vv ^CH, o 




-0R« 



(39) 



OR 3 



H0- 

H,C / 'CH, 

[0 1433 (JJE* ( 3 9 ) 4". R 3 , R*\**tl?tl 

itr^a^^i^^timm i ~5 ovsuwimmz 

aftlfittS. 7x-;H« wmztvfcyx. 

-ti&*?i'7i-ti>m%i:(03?mmm. -ch 2 ch 2 oh 

x'mtihg&ftfmf t>tih . 

[01443 *$mnm&w) yit-^mt ita, 3 . 

5-y-tert -y^iV-A- t Fn* S/KV 
^yKx-fVrot/K 3, 5-y-tert-/f 
iV-A-t h'pdf ^yy^*x*yiSy- n-rf- 
;k 3. 5-x-t e r t-y-?-^-4-t Kd^-x's 
y5^#**VRJ*t$'*TS//K 3, 5-y-ter 
t -7-^-4 -t KD*i^yj;;PtfX*>"I^7x 

[ 0 1 4 5 3 ^it<oC0+T\ 3 . 5-y-tert-^ 
^t\s-A-tva*i'Kyi;)],ibxftymi;*7?Ti' 
;k 3, 5-y-te rt-7f-)U-4-t Ko^fy< 

[0 1463 *3^<0®[B£j|^fl^-fS¥#S* Uv 
SflOU ft^S (40). ft^C ( 4 1 ) T 




(40) 



H3C ^CH, 
[0148] 
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[«5 1] 




\ 



(41) 



[0149] •jyft'&ttSrftffl^CifctJ:!!). #'Jx 

[ 0 1 5 0 ] U y-fb^^ffiffl»fc LT(i. #6*1.4* 
•J WfW)* y ygjfcft<7)£fi§f£ix 7 h <D* 
>HRfc*fl/C0. 00 0 1-0. lt««U, 
0. 0 0 5-0. 0 5*)U%X'h&ZktfZt>lZff-tL 

v\ y vfc£tt<oaan*a«o . oooi*/i/%5feifo*§ 
^tttaanrt^fH»sii*vvi^*«*i9, o. 1^ 

[0151] y y^^Srffiffl-B-f . TWS-'^.Mte 
^<KT£«k&^£0M^I>i»*&l>fr\ a A* Ml: 
[0152] *»WfcJ:Wjf. J3&9»j£*)flSt||»£ 

y yfosmcomizz o . «3s£tt*>«T\ Hfe 

h . y yfc&toizfti x y by* +a, y > t* 
nvy&x*T/\s&mtoixtwMm&M.t>ivf. m 

«k y^v^^A^-^^rt'^a^^yxxr^a 
£fmtm*arhitxm}Lxi>. mmm-SKmtim 

[0153] *mi£m^t>tizm£Mm%^xm& 

L7tIV=0. 6 5^yxf-Uyf W7^W- bOf& 
3cJgtt/"«5^-^ (TS) *<TfS5$ ( 1 ) £Sf*rf£fc 

[0 154] TS<0. 30 ( 1 ) 
fctfU TSJiHM!iJK ( [ I V] i ) tfftO . 6 5 d 

1/gOPETl 8*^5XifflWfc:Ani 3 0XTC1 
2l^iaiCS«a»L^ ^ilM*#ffl^TT3 0 0"C 

izx2mmwvmizmftLtz®?)mvi% < [ i v] 



/ 

f ) *)§mzixmmx'hz>. 
[0155] immmmnm^.ti±. ^Mt^mmw 
gmzmmv. tztm, wy+v-r^AtrfzHvx 

xixmuzmx'hz. 

TS = 0. 24 5 < [IV] f -».47_ [iv] 

frfr&ffi&<7)fm<r>&mizj:*)7 aa,^ tm 
%t'<7)fm&zwM^hm%t*m^mm.izm-him 

££*yxXr/W* { #£>*U>. 
[0 156]TSl±, 0. 2 5lXTX'&&Zki) i £ t )1& 
tL<. 0. 2 0&.TX-b&ZbtfmzmL\<\ 

[0157] %mmm^xn&itziv=o. 6 5 

ntfVx.+uyTl'yfl'-bnfflb'UX—f (a 

p ) aTiass ( 2 ) smtxtztm* u>. 

[0158] 

AP (mi n) <2T (mi n) (2) 

mmSlz* *)XV^X'r>\st:W£tm 
®tf%m% fih . A P \i 1 . 5 TOTT-a S i t *< i 0 

#4L<. i. 3TmTX'$>&zttfZbizmi<. 

1 . 0TWC**£ U\ 
[01 59] fcfc'U APtt»fje*<0JBBfcJflVvC2 7 
5X:. 0. lTor r<0WBrCH*tt*!&*0. 6 5d 
1 / g y xf- u y -f U 7 ? U- h 5rS^-T 6 <7>(cg 
tmffl (m i n) $r^L, Ttt=»(fcTyf^E>fc«l 
Sit LX£.i$.XV^1-ls>Tl>y7i>-hr\wffi&4Hz 
nLXTy^VWf-tLXO. 05raol%t^J: 

0 lzmaltzi§&c?>A PX'ht. 

[0160] *%pmz&uxim(o%tzmi-t& 
EStftTy^yit. mm<r>EMitr.7y^y. £t 

ilfALDRICHS^Antimony (III)' 
oxide. f$jK9 9. 9 9 9%£&fflU ZtlZV) 

1 0 g/ 1 <r>ffimt%&£ol l zm-U>7'V n-Mzl 

xf - w y-r u 7 * h 4><0®&&$H;:*t LT T>-f-^ y 
^fcLTO. 05mo l%(C^SJ;9fc^Sirtl>. CI 

<7)Ct«. ^mm^<r>^.(r>miX'<r>Em^7y^y 
izimx-Jbh. 

[oi6i] Kpoym&mt. mtmizimTwm 
x-hh. 
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1) (BHETgjtIS) TUy?)mt*<D2® : f:fr 

%<Ot'X rV-,7-^l>— h (B 

H ET ) 0 (kt . B H E T& 

£&kv^) fcKftt*. 

2 ) ( M^^SOXg) ±JE<OB H ETS^HrtCjJfSJKO 
ttNteftftnU S*»H*T*JB:T 2 4 5-CT'l 0# 
L> 2 7 5X^3. T'#ffi L 

0. lTorrfctS. 

3) mm^Xm 2 7 5^ 0. lTorrt^ 
£05£ffv\ tflJxf-lxyxl^^-h^HWfiljg 

( i v ) #0 . 6 5 d i /g izsmti tx-m&i-z . 

4 ) mmxuizgitzm&mmAP ( m i n > &t 
h. 

[0162} Zil^it. A.yf-3&*>RlES8Kfli*vcfr 

1 ) ( B H E TlatDB ) (C*J »t* B H E Tg#fo<0iS 

k *0 2fg^*<0Xf-i^^>J a-^WfMt« <?> 
VN'-xf-^-h^U-ytCfta^. 0. 2 5MPacOjP 
ETK 2 4 5"CKT* WKc®£L-^x*7VMfcR 

[ 0 1 6 3 ] Stt^5*-* A P fcJJESfflrtfc-*-* i 

s msvmmztiz. . ap«i. 5 tjsitt* 

SClfcaU'WK, 1. 3TWFX'h&ZttfZt> 
(c»*U<, l. OTJaTOb*£fcjW*(c#*U*. 
[016412) (M&ifc&Plg) fcfcJt* ^^t^ 

*0. d^tLt^<^Jirri»i:^'Jx 

[0 16 5] TS, TOS, HS. H a z e ZMfet I 
fey>t;ffiffl1-SPETVv>f- yT(i, ±IB1 ) ~3) 

5-8!^ffl<0Uyyf->x7"Ji, xiei ) ~3) Olg* 

Z&ZU&tLXli. fckitf; ^iffi-^RiE^*^ 
«:i!tai8*fc«aK?WcfcT*»L. *<7>f£-|-#&l$H 



tf. S£#3mm s Ef^)2mm^'J^-}gttc7)U 

[0166] *3^fcJfl^fcft4S£*HI*JfllrVCfi£ 
LIV = 0. 6 5WJXfl/yfl/7^l/-h (PE 

t ) «P7K^-)gttvN-7^-^ ( h s ) *nna^ ( 3 > 

[0 167] HS<0. 10 (3) 

( h s immms ix &e>ii&mm&m 0 . 6 5 d 

1/g (KMT: [IV]i)*>PET*>f-yTfciWI 
ffi*l/C 2 0* -y s/jLJElTOttSfc L*C 1 3 O'CT 1 2 
*mK&6MLiz9t* to 1 sSri^kl 0 0ml bMz 
t'-tf-fcAft, L"C 1 3 0*C(cflP$L JPffiL 

fc^TK6i«BH«tLfcflW)ffl*«ilt ( [ I V] „) 

Kan* m%.zti&®mx't>&. 

HS = 0. 2 4 5 { [IV] fj" 1 - 47 - [ I 

v] r 1 -* 7 ! ) 

[01683 ipfrhmmWtelffiti Zttz**). 

mammmzmtiizmsh^i zxv ixt/^s 

&Zt&X-£&. 

[0169]HSJJ0. OWXTX'h&ZttfX^ftt 
L<. 0. Q8 5\:XTX'hhZ\bi)mzn£L^. 

[0170] £ ttmitm^hixhmiirfmzmx 
(pet) (tos) **ria 

a (4) 5&S!fc-tif:*«if*U^ 
[0171] TOS<0. 10 (4) 
±ia*+. TO SJiSIBtt^U: I V*^0 . 6 5 d 1 
/gcOPET^^'y^- v7*-&Wm U20^v^ 
WTO»*k LT 1 3 O-CT-1 2B#^KS^jiUct« 
0 . 3 g £ tf^XSS&f tCAtl 7 O^CT* 1 2 B§S«^ 
mttzik. ^'JX?y^T'$aiUc^TT'2 3 0'C. l' 
54HaHlBRUfcflW)l v*»<5,, TEH«**JB^r«» 

[0172]TOS=0. 245 { [IV] «->•«- 
[IVjf'-") 

[ I v] ifcitf [ I v] n^n^MfeiSKmkan 

mmtm \ v < d 1 / g > srjg-r. 

[0173] vU^^>t-faiL^SmTT'Jp»-rS^r 
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[01 743 J^«J&^yxXf^a£M&<0&ffl 

tz x o fimzitmzmit:* y ixfw { #^tis . t 

OS«. J;i)#iL<(iO. 0 it>£»*l< 
HO. 0 8iaTT*J>S. 

[0 1 7 53 3KMtt*JHvvCS£LfcI V=0. 6 5 
^ijlfl/yfl/7^1/-b{i. IrfflPET 
<7>j§i8^-XfI (Haze) *<TI£^ ( 5 ) 

[01 76] Haze<3. 0 (%) (5) 
±lfi5$<K H a z e«i^UI^Lfcia*feS*^0 . 6 
5d l/geotfyx^yf-l'^l'-h (PET) U 
y>f775p-?Dn7i/-^/l, 1, 2, 2- 
rh^nnx^yco 3/1 fc?§)J? 
LT8g/100mlc7)^?gi:L. ^-XX-?£fflV> 
"C^S UlffiSrSct. Haze <7)ffl5£Ji s 1 c m 

[0177] *>*»Sffi^KJ: 0 . y < lis^dpQsmte 
%k'(om$,k Uz fc #«jWHttfc fcWifcsKUx^f- 

2. oot. s<5>(=»iL<«i. oiarr**. 
[oi 7 83 ^mmim^xm^Ltzi v=o. 6 5 

ff)XVJ^-\s>TU7?V-\-&. HUlEPET 

<o*5-r^ b«/<5;*-* ( A b ) aTW ( 6 ) 

[0 1 793 Ab<4. 0 (6) 
J«+, Ab(imSO)54^$rfflv^^Mfi^L^llffi- 
ftgtfftO. 6 5d l/g<0#Uxf-l/>'rW7^k- 
h (PET) Ufy+vTZmw •feUH-^ffifflLTffl 

UTfflV^«^>b«^g|V^«*jjci-. fctfU Hit 

itryf-^ y(i*j&K y xf - >-r 7 ? i— b 4>oK 

JftftfcttLT. Ty^yJS^fcLTO. 05mo 1% 

■ SsJitf~i>,. 

[0 1 803 *»*>Sfll«CJ: 0 , $ 6£8Hj££ft«>& 
SI^Hift^S^'JxXTr^Sr^iSMfflEfc^S. Ab 
ffili. J:9#£L<(±3. 0«T. $&(cff*L<tt 
2. 5OTT'*S. 

[01813 3f£j»j£ 
SrfflV^Tfi-oUJt I V= 0 . 6 50)^11 x^>-f Uy 
;i/-h^7-fWLg!A7^-^ (ALg)li 
Tie^ (7) t?t^7-T^bgffl>"?7^-^ 

( Ab g ) (iTie^ ( 8 ) Sr . Ztl&xmctZ t m 

[01 823 ALg>-2. 0 (7) 
±E«+. ALgl±j9r^O&&£ffl^TI§lffi£L*: 

mmmwo. esd l/g^PETi^^.??-* 



mrvy=fvy?v-y 4><0Kj£#fc*t IX y;pvx»7 
AJS^tLTO. 0 3 mo l%j&!nrt&. *M 

»£ t %h J: o fc*lc 8 OXX'ift 1 BSSJSff LT)§f5?$ 
^Kyx-T-i^Tl^^-b+Ogafc 
#fc*f LT^vx* AgFfi: LT 0 . 0 3 m o 1 %\z 

ttX'<r>zm.fc¥)V^-^uz*mx'hh. 

[0 1833 Abg<4. 5 (8) 

&bz\m%3t<mmm^x®imiiLtz 

H*«iJS*^0. 6 5d l/gc7)PETW^yf-yr$r 
feUH-Sr^fflLTiffl^UcAy^-cobffiAxi,, 

x^ y x 7 * v- v *<m.mt\zn lx y>v~?-*7 

J^Mrf-b LX0. 03mo \%miSStt. 

[0 184 3 ±&cr)XVxxT)i>w.£!m&. rvn 
yfc^ttz{±y)v^-^j±fo^*m±mt lx 

[0 1853 ±j*o^ y-m£ft<r>v\sy^ -yTlt. ® 

mmt^^m^zx ^ximztifr&m&tfkot* 
otm-tb. %m&i$&wjy*»,?mh-tim 

[0186 3 ZVXolzLX'&hhX.l'iSyi-vTlt, 

%^mm&tzxd 3 mt'c?>±.x'm&itz&. *y-m 
fcizmztiz. ±j&nmm>m. wsv+vTUto 

h. ^rfc. ljy-W£.m<r>v~Jyirvy'\ l z\$. z&ik* 

KALgtt-l. OfiUiT'*l.^i:A^0« : *t<. 
0. OJiLhfftS^t^ClftLV^ Abg{i4. 0 
WT-C'S>SCli:*U>)fiFtt<, 3. 5WFX'S>&Zt 

mizm n\ 

[oi87 3 ±&<mm±. y t;p* y ± 
X'$>hzbwmu>\ .. 

[01883 trz-ux\ *muz&\vatmt ixr 
iv^-^^hL^t^^^ztatx^cnrivii y 
^m, T^y±a^mMixt-5-c7Hb^fe*^3!S?$ti 



(*L9) )02-249569 ( P 2 0 0 2 -2 4d|8 



imx'hh. ... - ■ 

[0189] T^S-^Aft'&tl^r^ u^b^* 
oft&tZiXhvmumtfZ^&gX-h*). 7)ViH) 

&m<t-&m*im uz t z \±*nizitm-thmi&m 
< %h . ttzTj^ y ±mtm\k%mmm uzm^iz 

C0190] 7)vt y TMb y ±m&mkifiiz* 
nit-smmwt&ms. towam <^%) 

tvgazttix, ixio-«w±o. i *n>%*.ffix'f>z> 

ZbfftttK. «fc Off £L<te5x 10-6-0. 05 
; £;P%T'J>'), $^£#£1X121X1 0" 5 ~0. 03 

vwx'h*) . mztf£L<\i. ixio- 5 ~o. oi 
wxx'hh. nviiv&m. 7)v*v±m&m<Dwm 
&tf'j?&.x'h mz%&&T. mwwmi. *fe 

tm&x'hh. tiz. mQfcftM&o&TKt'omm 
zmiinthzt%<. mmmz&frhzt^mx 
h%>. r^'j^m. 7>vti>)±m&m,mfi l z*:<r>tt£ 

!$K7)ffiffl*M#0 . l^%ULhl^Sh^^eoffi 

M8dUJLkfflmt%h%&tfm.th. M*<1 x 1 o-e 
*/W%*3tCli. IX t *<^S#«5i5rctt&v \ 
[0191] *%Hfl{cfcv>Tr;i/5-'>Ai,L<t± ; e<7) 

#£*f r/Mr y&«, r;u* v±m&mt tx 

it. Li, Na, K, Rb, Cs. Be, Mg, Ca, 
Sr, Ba*^S«?iim<t{, lST'S^Cli:** 

nh^mco^m. mm. ~rw*ym. mm. nm%t- 
<ntmmmi]ivx>w&. r?y/HL *??vivm 

m*>i'X>mi&. h y 9 anmmftt'cojwyytt* 
frxymm. fim. ?^ym. in;*7HiarM>ti<n 
*is#)\,*yw&. m. vim. mm. y >m. 

m^s. yy»**. sat**. iSi, *■* 
KK, gftfcmm. &mst. mm%t'<mmt 

tg. i -ra^yxj^ym. l-^yfyziUfty 



m. i~7fi'yx)i'*ym%t'<?)1MX)i<*yW&. 7 

-yattis. i so-To^Cdf^. n-yh^ti/. t 

[ 0 l 9 2 ] Zi\t><r>7lVl) V&m. T)Vi] y±s&Jg 
tt<03$^t<o£fflvv|>i§£, ziihkt^vy^) a- 

js»uc<v^ai6i3&«ftifc«>. *sarcs£*fc»anL 

fc. TKKfli^k'^r/^ytt^v^coSrfflv^ 
H%<tchbbUz. fi^t^yxxr/Wi«feL-« 

ymm. 3fmm>vxy&. iwVy&giDVXym 

v^iT;^y±a^JROfiM)»^/^>i?JS. mz 

[0193] *»flfcffftjKyx^f-A*:tt. § 4>t. 
a^';Phfl:^)$rayN>MI^t LT^yxxr/UC^ 

lt i op pmttnMz&toct b^mmx- 

[0194] o><)vyfcGMt*iiUfthhW&nm& 
'^i&.i^LX^hZ.bkmhiiX^htiK ffi&nSioiz 

+tt%fm®&i%m-thws.izm\!c?h b ncti&x 
'jrmx-MMzx hmmgfivmx'K^x o %mumz 

XMKt&ZblzX'O. #^>ii2»^yxx^/K0HBS? 
(OfcTZmz-tZ b%< *feSr $ hlzMmiziHZTZ 

%t3*%mzm&3rt>i>h<k-&miz. m&omik 
vmx-b*). mmm^m^cob'^mx'h-ox^x 
<. miiRim7ikX'f>^xi>fr&bfr\ 

[0 1 953 rjy^hft^lt LTtt»fcBR€tt4^ 

Mmsuitzbus. mm^j^h. mm^^ 
h. ^'PX'tmzmm^^hm^amtt^. 
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[0196] a^/i<v{k&®Kommi. mmizftt, 

tit X U LX 7)V $ -*r AJS^ 3 MS^ 

co£ff-#5 0 p p mjarao. a^tlS^tt IOpp 

^JhM^b irtlV hfltfO&thft^ 0 P P mWT*'0, 
3A> hHTO8 p p mlilT. $ KitTfUS. 
-VA.JMTb MSn^fttf 2 5 p p mJ2lT0» 
o. hgFftt 5 p p m£lT?&6 . 
[0 1 973 ^'Jx^fA^)^ett«0^*>t. 7/WS 
x^i-Ki 1 1 3 A* MI?<7)£ft#5 0 p p mX 
\^Zb. 3^*HW1 0 p pm&TT'$) 

$ - b 3>^ USW^it*** 0 . Olppra 

XV&^ZbffifiUK 

[0198] *mK0#Vx.X : ?M3.. Wit LT#?S 
IS^fiHX^^ffitlfait^-C'&S. tzblif. PE 

?;H£ x> 1 xf - y ^ >J 3 RJC$ #T ^ f- 
/i/T;i/3wi-£S*Lxxx/i^§-frfcflL ®ETK 
fiB^Sfrdx^T^iaiifetciOMtS^i. S&fc 
^KKtT«fft££it*£-i*\ 7-fe H7/l^b F# 

Ux^T^ y7-lciK#o{tTJllf!^ B a H ft^*^ •} LT 

[0199] tffl££lt£l84KBtt. HtoSMSfiT' 

ift&vvf^^fcfcvvti. xx-f/Hfc£fS, 
v^xXT/W3<&R«ilgH®T^Tili^U ifcfc 

xn^xi>&^i. *tzmmzfmxft^xi>&\ 
m&gm.x-'fi ozb tftu*i . mmmmst wmm& 
[02oo] *%mzmztii!mit. m&su&>* 

& h-f xxr/HtR^fc J:l/xxx^3<mKl5t= t> 

v*;i/^yg^)r;i'^;uxx r^fc xf- w y ? »j a 
SrfcWJ 3-;Wfc Oxx^/i^KJEtcJ: 

itzixbnm&iz^zitxxmiiz&mzix&tmz 



[0201] *^t=«ffl$ix&*^WHi. S£RfS 

mh h \ ^\m^WJm^(r^%<T)^X'W.^^M 
tiKthZbtf&ZZ. mz. 7>H-V2>%^l*<rX£ 

imiimfciirR&comte\miz®mt h z t mt t 
[0202] *miz&mzixhw&£m<omKm 

it. ®M#i>L<it--h#X'<?>mnX'f>iX{>3:^ 

immtx'<r>mux't>nxi>±<. ¥fizm£ztL%\>\ 

*\,zWMLXi>X.^. T)U$.-*;M.&mi>L<te 

i> l < it "j y<tG® t Sr m tma#fmzm.itmzm\i l 

•Ctmv^t, Zix?nzm%&mni%MlzmnLXi>£ 
[0203] *»Ht:ttfflS#i.4S^WBi. rm 

[ 0 2 0 4 ] fcfc'U r y^y\t^t LXim-SL 
xnhti^v^xi-MziiLXTy^y^t lx 
5 o P P m UTva.x-mmmx'h s . x")mt<it 
3 o p p miaT^ST^iirr s i k x-hh . rm^ 

«P»Sr50ppm e tO^<-ri»t> ^RTyf-^y 

[0205] wyte&ht LXitm£ix'&t>tihx 
vi-iztttx i o p pmWFn&mx-mntimr*! 
mx-bh. j:o»4L<(i5p P mmT. zuzmi 
< ti 2 p p mirf(oM.xmxtt & z t X'h h . + 9 y<r> 
ffliuAZi oppm£<oz<-thbnt>ixhi'i;y<?)& 

[0206] ?n>-?-*7Mtis%!ib Lxam-sixnt; 
tihXVx.xTfrWz-y/i'V-'y&fcTb Lt 6 o p p 
mWFv&xmitt&z bifnmx-hh. x *)m t< 

Ii40pp mlilTOMT-^JlTtS ZbX'hh. ¥)V?— 
*)l±<m&m-k 60ppmJ:»)^<-r5tax h mz^ 

mb%&t:mti<&\ 
[0207] i^-yj^^Mt^mit. msixfth 
nzx y^x^vwzmrtbyi^-^^m^mtt 
itU30pp m vxf<r>m.nzts: hXo tzmmmvh 

h. X*)m U«»J2 0 p p mlZTX-hZ, . ViV 
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vx<7A^#*£3 0ppmil(J:k:-t&i:. axh® 

[02083 *%mzmzti&m&&Mzm^r#v 
[0209] *wjreffl^6*i*ryf-«y'fc*lii, f- 

[0210] jumtctt, T yf-tVfc^fcfc.LTIi. 

[02 11] ^fyfc&fobLXtef-Yy-n- 
7DbH-^*- k Tb7 4yToe;k***-k 
Th5-n-7f-/k*:?*-k rh^yT^-Jk** 

k irjjwffcfu i^i^d^h^- 

[0212]* LT^VX^-Mfc^Hji: LTtiZKHfc 

*i£>«> 3 <=>ZlHfc^k?x>7 j±tm* U\ 
[ 0 2 1 3 ] XXfc&tyk 1X1*. V7WXX 

WX S ^^xf-zl^xXtf^MM b\ hyxfvk 
XXM Hnjj-^f^ b\ */y^t FodfvXX:* 
*1M H . MJ-f V XfVlX. XTtt- k iSyx ~)V 
XXv7>7U-k ^jy^iVZXYWuy^Y, V 
y*)\,XXyr)Vy t4 k ^*7*^;l/h F D=* i^xX** 
1M k ,*?7i<X;J>yyyiL xf-/ux?y/yi&:i:' 

awwi. mz^yy^iv\i ho* v-xx^im k 

[0214] *5HBtg5!|{iJiXfjm, 
£ L*ft**xf- uyy-l/y ? u—hX'fohtfV x.xt-)\s 
Xh~>X. if*L<«ixf-^y7 i U7^l/-h#{a^7 

L<tt8 0*n*fiU:, «rfc#* L < «i 9 0 

[0215] mmxv^xTivwm&fcX'hhmisiz 
mm^ti^m^^t ix<r>^i^ymt ixa. 

ifivyy^ivm. 4Vy?)i4£* 1, 3-77?uy;"* 
^A-tfyiL 1, A-^yfvy-sitiviZy^ 1, 5 

— J^UfS/'a/HKylL 2, 6-^7^l^>>-'^ 

tfylL 2. 7-t7^i/y=;*^yi!, ityx-A, 

-A, 4— S^AtfVK. 4.4' -t'7iX;H-f 
iVVij^ym.. 1. 2-h'X(7t;^ry)I?y- 

p. p' — vtf/k-KyiL ryh^yy 



ft. P- (2-tFo*^r>*^)£,&#ft x 4-t 

mm&. im* -?oygL /^n*. 
tryft. tr^yyft, x'-ojyft, T-tf^-^yK. -feA 
s^yft. T^y^utfylL Ht*v5;*a*>k» 
fh7f* y^i^ym^^mm^^^yma 

£Xf*<r>ffl$mmW. l, 3-i^n^M?-yi^ 
1, 4-y^D^-ty^;^yK4fc'coSi 
SK^^dCy|gfcJ:^-e<o««gW^«^if*Jfctfii> 

[0216] H5iS.-KUxx^^'fta^|£T'$)l.^t 

xf-wy^yn-zk Fyxf-wy^yn-zk l, 2 
-Xotvy^yn-zk 1. S-rnti/y/'Jn- 
/k 1. 2-Xf-UyXU3-;K 1. 

yn-/k 2, 3-x^wy/';n-/k 1. 4-7* 
uy^yn-zk 1, 5-^y^y^-;k *;*^y 
f-A^Da-zk 1. lO-r^^^-uy^Un-yk 
l, 1 2-Kr^y^- /k tfyxf-vy^yn- 
/k sK'JhU^f-Uy/U3-;k ^UThy^i-h-y 
X'Jn-^k'WliffiSt^'J^-yk 1. 2-^oa. 
*ifys**-/k 1. 3-^^D^-9-y^_^ N 
1, 4-v^o^-9-y^-;k 1. 2-S^ckv* 
tfy>^*/-/k 1. 3->-^n^-9-y^^/- 
;k 1, 4-y?D^tyW^/-^K 1. 4-5/ 
^QA,df^yj;x^/-/^i;'<OfllSK/ , Jn-;k t 
hWk 4, 4" -yh Hndfi/t'X7xy-;k 
1, 4-h'X (/3-t Ko^^XhdfvXy-tfy, 
1. 4-h'X (/9-h KD^f^xhdfv7x-;W) 
*y, t'x (p-tt«a^y7x-;i/)x-f;K t'x 
(p-t Fn=Jf>-7xX/p) xfr-fcy^ t'X(p-hH 
a^-^7xx;w) ^^y. 1, 2-h*X (p-hKn^f 
i/7i^)i?y s t'^7iy-M, h'x7xy- 
/I'AoryK u y***M HfHuft* t*<07TSKX y 3 

[0217] ME#U xxr/^^£fcffiffl§*l68? 
^xxf^tLTJi, e-*7D7?hy. i8-rot 
*yy?hy. e-x+iv-B-TuVityytyy^ 

[ 0 2 1 8 ] $ *>fc. W&K Uxx^;k&tftS^trrft 
LX\t, LT< h y ^ »J 7 hlL fcfo>< y y h 

m:t'zm&zt#x'Z. rv^-mfttLxrv 
-fe y y , ^y ^x y x y h -^wj c t tfixz h . 
J3Lh<o*a^K^<ofl6ffla«, tfyxxr^tfUffBW;: 
^SrJt^-rSgJg-C'^fTtUf^^^U. 4?t. 

tiki.8$&mt. i-y hx^t'^itj^s 
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[ 0 2 1 9 ] £iz. *5MH*)jK yxXrMCJi&fcKD'J 

( 2 - >-xf-/U ) 7 x -iVifrX V -f y&. 9 . 

lO-^tFo-lO-Ji-*-?— (2. 3-#;M^>- 

rnt:^) -l o-*X7r7xfyxi/y-i o— :* 

[0220] #f&Bfl<T):ir U xx-rvKOfiiffiftgli 0 . 6 

0- 0. 9 0fy'J7^//7A > #£L<(iO. 6 

1- 0. 8 8fi"J y Wk/^A. L<»: 

0. 6 2-0. 8 5fy'J7 h^/^AcO^fflT* 
6. &Hf&&P0 . 6 Or^U -y b/U-/* r 5A*irc 
tt, #4>n/L«(*^cr)<SfiSW^tt»\ 4fc, 0. 
9 0f xUvh^/:/7A£jg;L*i§£{;t 

[ 0 2 2 1 3 itz. *%HJ^^Uxx-f^c0T-fe h T)V 
ft h'-^WftfcL 5 0 p p m&T. Mi L<«3 0 p p 
mOT. J:0»4L<{ilOppmWT. ?^t*f4L 
< (J 5 p p mOT. */PAT/Pt b K*#JKi, 2 0 P 
pmOT. #4L<»il0ppmJaT, «kO»4L<<i 
8 p p mfctfF, § Mzft i L<{i4 pp mVXTX'h h . 
7-fc hT/Wrt h'£3r*#5 0 p P mKJltfcJ:t//££ 
<i*/PA7^f t H****<2 0 p pm£LtOi§£li. 

[0222] i^^^^UXX^tptCfta-^^il 

^ya-zHKftoiffilXliO. 5-5. 0^/P%. J: 
9ff*L<ttl. 0-4. 5*;u%. 8 6(£#4L<tt 

1. 5-4. 0^)U%X'hh. isX-WyyVa-Mk 

ft H#**^*;WAT;kf t K-£«tf)t§jn*#*i 

0. 5*>U%m<Wtete. %bto&&M0X&mtf 

[0223] *%W<7)imi,z It^ot^'JixfyH 
^^Lfcat. £^yxxx/W^84&£|&£'t.|> 

Z-tZZklzX^X. ^Uxx-f^O|fe^tti&$^fc 

[0224] *f^#Ux*-rA4«K:tt» * 

k'ZStiZktfZZ. £ii^>5-iatt<li2aja±# 



<?>m^m%fr*?m$L mm. wm. mi 

[0225] *ftWlz®Ztpgf$.&ftcomkk LTfct 

^ y4u?h7v-m*. wtUT'v-mzk'zm 

wmm^z x r>xftt>ixfzx o ixtw ? 
m&ziz^xm®. ttiti&wwck'cDfmmizx 
■oxmz^h-m*?. mm^<7>fflm**<r>*ttfi. 
nmizmx ix$MtmmsmjTm w&ssm&f' 
ffiimfrx'h&jv) v y^SitT^^{±. i^^ h 

[0226] 4tuxxf ;w±. Aa^nfflE^^ft^ 

Ktmim&frifmx'b&ijK zm^.^. 
•h, mmw%&&mLV$m ztii n&v>mns.izxm 
mtht. mm^mz^mry^y^&'thtzib. 
v x.xrMzmi'z.*?m%tf%£. i , 

ftfe*ifePET^tSjMI31flE3WI[<, SMHttOfittifcS" 

-hvmt'&zzktfmK. mz l mmiai<0l»(7) 
smm^h. zcDi. o%tmz\ 7y^y*±<-& 
^ v x*f Mm o »^i=5r^ ^mmm s . 

[0.227] 

[mm] ( i ) * yxxf/ucosiisftjg ( i v> 

1. 1, 2, 2-f h5?a^X^y/7i7-^ 
( 2 : 3MJt) S£#&+3 0'C-C'^?gfiiJK*^$ 

[0 2 28] ( 2 ) ^Ux^.'f-;KO> ? xf-l^i/^''iJ n — 

0DEG*$:^L. ^y>J a -)\s$.Mzn-t&m-& 
(*)V%) X'&ltz. 
[0229] (3)®% 

mm>^ a ^^/^^mm<nmmm^x- 3 0 'ex 

Wfeliz. 

[0 230] (4) 'JXXf/U9iB#3ftfl«7>£« 

^3 0 0mg£^*-t:7/M-n4 VTo>'\V-;l-/'y 
ony^-yPA^S (§«Jt=2/3 ) 3m l 
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ztazx-? ;-tx>i 5m i zmlxxv 

rats. wmmmmL. ^&ivytivj* 
TSHiomi z-smt u mmm^o^h^yym 

(c«k 0^3 Lfc. 
[023 1] ( 5 ) T-fe hT^l-fh (JMT r A A 

Sm/l£S*= 1 /7A/2 c c £gSfijaLfc#7X 

r y r;wcAit^±S55:^ l . 1 6 o *c-e 2 B#ra»aj 

[0232] ( 6 ) *;^7^ft h'£j| <£TF r FA 
ffiBI^U- -y h 1 g 2 m 1 i i 

Mzxti. mmmik±.&zmmL. i6ogc, 1^ 

SiSLFASr^S. t$M(i. ##f& Vo 1 . 3 
4, p. 314(1985) CMSft-OvS. 
[02 33] (7)^>fX(®JS%) 

( 8 ) OtfiBW mWSmm) fcilM 9 ) <0+£ 

&Mfoomu mmmo. 40mm) J9ss£f£w f m 

Os H*Hfe (ft) SK^X*-?-. model ND 
H2 0 OOT-fflJg. 

[0234] (8)fmmm<7)sm 
&.®itz*v*x7->i'£%®mmmM-i5oc (d 

M ) StailfcSfittJ: 0 . 'J yf-m. 2 9 0°Clz&^ 
X. 1 0"C<7)*-C-^fflL^K#¥^S (iSffiffiJg»2 

2x:> s-ffloB^-rs. mtitzmsmmi. 2, 

3 , 4, 5, 6, 7, 8, 9. 10, 11 mm^Jf^eO 
#13 c mx^5 c mftcOTU- h*?§®mzffiz_tz to 
T\ lfflc7)fiM{i^l4 6gT'J).S. 5mmlf^c7)rP 

[0235] ( 9 ) *£m&cofm 

mmm- 1 5 oc (dm) itaj^a^j: onuiiia 

S2 9 5-CT*r'j7^— ^Srfi«gUc. 

3-*X7Xhtt$gLB-01ES#;7*n-fi£ 

t:krj£ Lfcastfrcw 7 fcm»ii>t l . iooocc 

[02 36] (lO)tfiggS^ 
JJSO+SSSt 9 0-COHS7k$rAitS?«^3 0## 



. [0 2 37] (MP) 
0 J*V*fcSt&^ 

1 : fyy^t<m^h-ri}Hzmth 
3 : 7y>?t<Dfr%*)comzmti 
(id mm 

XVXAy-ll'0 . 1 g ^y'JlVT^-lV 1 Om HZ 
Wk®mLt:1k. 0. lNfONaOH^;;-;^ 

wivT^-i^i/vvmmmLxmfcLxiSi 
#>tz. 

[0 238] ( 1 2) *Jx.+V*Wa-i\stA (DE 
G) 

tf'jxXf/l/O. lgS-^^/-;P2ml4''C2 5 0X; 

[0239] (1 3) ^Hj^AJffi (DSC) 
TA-f yx7;M yyttigD s c 2 9 2 0 £fflwtai£ 

5 0X;/#O#&ajrt'2 8 0riTlinf&U 2 8 0X: 

3 0 or a T-#s u #m& B B B ft;i&gT c 1 & 

IbSTmSSftfc. 3 0 0'CtaLT*^2^ra«^fL 
fcttt. 1 0'C/#T'l$ffiU R&J&SAftSttTc 2 
Z^bbtz. Tel, Tm. Tc2\±*:tl?tl<r>\Z-7<r) 
ffiAgfrftOi&Kfc L/c. 

[0240] (14) iv=o. esotfyx-f-wyf 

tz . -£<9f£ , gtfJDET^ U 1 h 5 y F«tc 

*'/f< y/LT^§*«>3mm, EfS|«j2 mmO^y > 

L"Cf#<pit3t I V##j 0 . 6 5d l/g^PETl^^'y 
^-•y7-$-fflV\ fegff (m^mfe (tt) SMODEL 
TC-1 5 00MC-88) fcflfcJULT, J\yf-0>L. 
m. affi, bfflfc LTSSt^L^. 

[0241] (15) IS^^tty^^-^ (TS ) 
^lifi^-L^ I VtfifiO . 65dl/g (^UMKh? ; 

[IV]i )«PETl/y'yf./rig&^14 
m m<7)^7 XtS^'gH Ail 1 3 OXrt'l 2B$(g^«^ 
Lfcft, Jt£:M Vt* -y h L«Efcg3RttA* 50m 
IMOMLfzm OOmmHgcOgS^ALTS^ 
L. 3 0 0"C^liy^^}»L-C2^H^M«t«tJt^ 

IV (^HJM^; IV]„) Sr88l£U TEIW 
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3^8-^-4 9 7K1 9 9 0^) frt>3mLtz. 
TS=0. 2 4 5 { [IV] „->..«*{J 
V3-1.47} 

(16) JRKft3c3Ett^5^-^ ( TO S ) 

mmm&Uzivmo. 6 5di/ g «PETi/i;y 

f- -y rSr^am^ LT 2 0 * >y 5/* UlTOfisfefc: L -fit 
Srl3 0X:T'l 2^SSI£ML7tt><?)3 0 0mg5rrt 

ox:? 1 2Bmn%$mLWk. ^jat-y^Mvfm 
&mfflm±mz'ittx&&uzmz.Tx\ 2 3 ox: 

*fu [iv]j *ij:^[iv] fI tt*^nai«« 
wmtmrnm^ 1 v < d 1 /g > 

tt. 7U— f-5/M*HX'*<y?**at6 7 5 0S) 

ate 1 0 ( A vn? 1 ¥mz® 2 0 mtfkt 
i>> ?5aiB»fcfcfrr>fc. 

TOS = 0. 245 { [IV] „-»•«- [IV] ; 

-1. 47 } 

(17) iiin*#jj?tt^7*-* ( h s ) 

JMte£LT»fc*lfcH^«jW»0 . 65dl/g 
(RKtt; [ I V] i) OPETl^ff-yTfciJE 

7 ) t m»M»9LT 20^7 y^xrmMz l 

1 3 0*CT1 2««8a2«»Ul. Jn*#JBfiS§* 
<i$^7-|§fi ( (ft) T^ASSfgTypeMC 
12. ELB) ±l£8mg£*$*l 

0 0m ! fc^(c»fflXr>-^t'-^-^Aii-C§<i>lc 

L£. »^PET£/5X7.</k?-TiFlXU K 

¥ CH, 

HO — d ^ — CH 2 
H 3 C N >-^ 

H a C X CH, 

[0248] ( 1 ) Sod i urn (O-e t hy 1 
3, 5 -d i - t e r t — b u t y 1 -4 -hy d r o 
xybenzy 1 phosphonate) <7)-&$, 
5 0%*Kit-th'J'>A*^6. 5g (84mmo 

1 ) t*?y->\s6. lm 10^8»4>(Cd i e th 
yl (3. 5-d i-te r t-buty 1 -4-hy 
d r o xy b e n z y I ) p h o s p h o n a t e 5 
g ( 1 4mmo 1 ) ff)*? S-)Vmfa(> . 1 m 1 £7Jfl 

gS#ffl»T2 4^raS0fiSa^^7t:. SJSfg. 
5Um&®$)$mi%tft>mim7. 33g(70mm 



F SSdaiLfcttI VSrfflgL ([IV],,). JSlTO^t 
J:9Bin7k#fl¥tt>\'7*-? (hs) 

[0242] HS = 0. 245 { [IV] „-»•"- 
[IV] !-»•") 

(18)g^-XI (Haze) 
&S®£L*:I V#ft0. 6 5d 1/gCOPETl^'y 
f77Jp-?nn7i;-^/l . 1. 2, 2-f-b 
7?oni?^3/lSMl (**ifc) 
8 g/ 1 0 0 m 1 commit. H*HfeTJ?tt^^tt?S 
SH-ND H 2 0 0 0 fcffiVvCSfflTffljEUfc. aa^^ 
liJ I S&fgJ I S-K7 1 0 5tittO. -fe/kftl cm 
SHwM&fflkvc'. ®&cr>m%{jmft (DF) k^fli 
it* (TT) fcWgU tWS 
Haze (%) = (DF/TT) X 1 00 
£9 Haze (%) 

[0243] ( 1 9) ^-NMR^IS 
it#ftj£CDC l 3 **:{iDMSOa§fi?£-ti\ £ST 
tVarian GEM I N I - 2 0 0£&oT«!l5£L 
fc. 

[0244] (20) St^M 
it&fat:tlrt-tfyX±lZ<?>it^ Yanaco MIC 
RO ME LT I NGPO I NT APPARATUS 
£ffi->T 1 °C/m i hoJWttjMETWtU:. 

[0245] ( 2 1 ) TCf^flr 

[0246] (Uttfll) 

Tie*: (42) T'*$*u y yft-^j ( y yik-^jA ) 

[0247] 
Hfc5 2] 



OH (42) 



**fl-«r*]RU ^yrDy\V-/P 

^«ESifA. nmm^yfyxim. sa&i/tso 

dium(0-ethyl 3, 5-di-tert- 
butyl-4-hydroxybenzylphos 
phonate)B. 4g (6 9%) 
[0249] »M£: Sfe^fr 

294-3021C (#») 
1 H — NMR ( DMSO, 5) : 1. 078(3H, 




(£5) )02-249569 ( P 2 0 0 2-24d|8 



t. J = 7Hz) , 1 
s) . 2. 71 1 (2H. 
H, m. J = 7Hz) , 
s) , 6. 9665 (2H 



354 (18H, 
d) , 3.724 (2 
6. 6 2.6 ( 1 H , 
s) 



imm (*<v3mnmm) ■. Na 6.36% 

(6. 56%) , P 9. 18% (8. 84%) 
(2)0-ethyl 3 , 5- d i - t e r t - b u 
ty 1 -4— hydroxybenzy 1 phosph 
o n i c acid ( U Vft.£mA ) <0£f£ 
^iST^fT^Sod i urn (O-e thy 1 3,5 
-di-tert-buty 1— 4-hydroxyb 
e n z y 1 p h o s p h o n a t e ) 1 g (2. 8m 
mo 1 ) <O*^Jg2 0mH;i8«Kl. 5g£jD;iTl 

msmwttz. kj&&&wc*i 50m 1 Srau. 

UdM**K» WkLXO- ethyl 3, 
5-d i— tert-buty 1 -4-hydroxy 
b e n z y 1 p h o s p h o n i c acid£826 
mg (88%) ftfc. 
I 0 2 5 0 ] BR : SttfeA 
1U±(: 126-1 27X: 

1 H — NMR (CDC 1 3 , 8) : 1. 207 (3H, 
t. J = 7Hz) , 1. 436 (18H, s) , 
3. 013 (2H, d) , 3. 888 (2H. 
m, J = 7Hz. ) , 7. 088 (2H, s) , 
7. 679-8. 275 ( 1H, b r ) 

(^yxx^a-sw mtmm<r>fmmm£2 y y 



t-f<7)2^^ft^x^-l/y^yr7-;U5:tta^. b'J 
x?-/P7 5 y £iM#£*t LTO. 3 m o 1 %Jni. , 
0 . 2 5 M p ac0i!lDET2 4 5'CtT*S:^^t@*L 
&a*ii>x*T/MfcRJE£ 1 2 O^SffvvtXrMt;** 5 
9 5%<0h'X (2-t Kodfi'X^/V) fU7;i/- h 
(BHET) fci^yd-V-COS^J (GIT. BHE 

T. T;W5-'7AhyxT-fe^T-feh^-h^2. 5 
g/ 1 ox^y^y a-)^mW.^^ , J^XT)^(om 
^ZfiLXTJU^-^AW^t LTO. 0 15mol 

%jni.. ±»*>y y-fb^iAo iOg/i coxf-uy^- 
y a-^jgfS^^yxxr/^OKflK^KW lt y yft 
^fijAfcLTO. 04mo mMWmftT® 
©CT2 4 5-CT'l 0#f§M# Lfc. *V^5 04MB* 
gl/t 2 7 5riT-#&booRj£^ff7J£&*KT 
{fCO. lTor rfcl/C$<ot;:2 7 5^ 0. lTo 
r rX-WMSBUBZ'trit:. * iJxfl/Vf 1/7^1/- 
h«OIV#0. 6 5dlg-iCHif5^tl:|?Lfcl 
&«|g| (AP) Sr^HC^-T. 
[ 0 2 5 1 ] ifc. ±Ec7)a^(CTi#^il^ I V¥ 
0. 6 5d 1 g-'co^yxf-b-yxl/7^U-h$:Sa 
(^oTf-'yTftUc. CKDPETl^y^-yTfcJlHf* 

[0252] 
[311] 



[02 53] 







IV 




DBB 


DSC 




55fe* 


Tm 


Tc1 


Tc2 


7*MH 


aoi5 


103 


a 65 


2 


2 


257.5 


1611 


185.4 




0.04 


[*2] 





□to 








Lft 


afit 


bft 


7S 


TO 


hB 




a di5 


68.3 


-1.1 


1.9 


0.16 


OtOlEiT 


0.04 




ao4 



[02 54] jtriet m-tkn-x-mstifflzmK txmm 

mZLX'&htlKW&tli&tfO. 50d l/g<7)PET 

ux*yf--yrSrg^^T, 1 6 0-c-cuyyf--y7-^ 
m&&<kztt®, wmmnm^mxmm^rf. 

1 6 0~1 7 0 , CT^ai^2 0 8 , CT1iffiM-&L. IV 
#0. 7 5dl/g(7)PET^it. 
[02 55] iOPET<0DEG^«li2. Ot^ 
%, 7-fe h 7/Ur t K^Witt 2 . 5 P P m. *rt.A7 
/Vrt K^WSJi 1 - 5 p p m. SittfH-Itt^gli: 
0. 3 0Hfi%. mmtl. 4 20g/cm3T'fto 



[02563 ifcwe, JJ2<0(8) fc«fctM 9 ) i£&<0 

[02 57] jmm<0<\-( Xii.3 . 5%tmm^:i}^ 

5. 2ppm, tf/I^AT/Prfc F-g-^gJi 2. 8pp 
rru SitfHftft^WfittO. 4 0©4%. 'WXliO. 
7%fc|3]g$r<. £fcWgEHBUl. OTfSJHOSrV^ 

xb->tz. 

[0258] ^wmmm^mzm txmtvkP 
ETzm^ximLwgjmmi. wm&wyv 



(2 6) )0 2-249569 ( P 2 0 0 2 -2 4d!8 



[0259] (gdtf|2) 

T§&£ (43) T-mziiz »J yfll^HjOvy^y^AJg 

"A 



/ 



[0260] 
[ft5 3 3 




\ 



ft** 



(43) 



[026 1] ( 1 ) Sod i urn (O-e thy 1 
3. 5-di-tert-butyl-4-hydro 
xybenzy 1 phosphonate) <7)1i$L 
5 0%*IM:^hU^A*»»6. 5g(84mmo 
l)fc^y-/P6. lml^fi^jgffi+fcd i e th 
yl (3, 5-d i-t e r t-but y 1 -4-hy 
droxybenzyl ) phosphonate 5 
g (14mmo I ) a;C?y-/l4KK6. 1 m 1 £ JD 

»6a^**»»L«:^««»7. 33g(70mm 

0 1 ) £Jd£, #rajfe£^lX. -f V7tiyv-*T8» 

y-;wc*»s*. ^awte^JKU 4V7xv*s-nr 

d i urn (O-e t hy 1 3. 5-di-tert- 
buty 1-4-hydroxybenzy 1 phos 
phonate)£3. 4g (6 9%) #fc 0 
[0262] JBtt:Sfi»tt 
Hft£: 294-302 o C (#») 

1 H — NMR (DMSO, 5) : 1- 078 (3H. 

t, J = 7Hz) , 1.354 (18H, 
s) , 2.711 (2H, d) , 3. 724 (2 
H, m, J = 7Hz) , 6. 626 (1H, 
s) , 6. 9665 (2H, s) 
7C£#*f (tivaftiiWmm) :Na 6. 3 6% 
(6. 56%) , P 9. 18% (8. 84%) 
(2) Magnesium bis (O-ethy 1 
3, 5-di-tert-buty 1-4-hydro 
xybenzyl phosphonate) ( V >ikS 
ft A) 

mi&X'MftT<7)S o d i urn (O-e t hy 1 3, 5 
-di-tert-buty 1— 4-hydroxyb 
enzylphosphonate) 500mg 
( 1 . 4mmo 1 ) <7)fc®Wi4m 1 
6*fQft 192mg(0. 7 5mmo 1 ) O^jgl 
m 1 fcSTFLfc. l«nW¥tt. ffai«**»L *«fe. 
&MLXMa.g nesium bis (O-ethyl. 



/ 

3, 5 — d i - 1 e r t — b u t y 1 -4 — h y d r 
oxybenzylphosphonate) £359 
mg (74%) fcfc. 
[ 0 2 6 3 ] mtt : afeSHfc 
lUS: >300X: 

1 H — NMR (DMSO, d) : 1. 0820 (6H, 

t, J = 7Hz) , 1. 3558 (36H, 
s) . 2. 8338 (4H. d) . 3.8102 

(4H, m. J = 7Hz) , 6.63 28 (2 
H, s) . 6.9917 (4H, s) 

<#'jxxf7Mte0») jftfa#^OIS^«S^2 U »/ 

xf-;U7 $ y*M&jHztt LT 0 . 3 m o l KJn*. , 
0. 2 5MpaOftlflET24 5X;fcT*£»Wc«feL 
&a<£>xxf7Mb£J5S£ 1 2 O^fflffvvx^^/Wb*** 
9 5%<Ot'X (2-tKnJfyXf;H rU??!— h 
( BHET) *Jit/*U J-V-^S^j <HT. BHE 

T. 7/P$-?A7-fe?7P7*-th*-l-<92. 5g/l 
^xf u y ^ "J a -;M§ig£ 'J x^/Hf 
«UTr^5-^AJg^kLT0. 0 15mol%ap 
Jt»OU:xtt^A£SUfcft(c*tLT0. 02mo 

i %maL. h*#imitime(ct 2 a 5*ct'i o#isi 

JSf#U:. »:v^'5 0^SrSLT2 7 5r^T'#lSU 
OORJC^^ff^j £® /? KTtf T 0. lTorrtU 
$£>K:27 5'C, 0. lTorrT-^^-RJSi&ffo 
fc. •XVZ- J }-l'>7-V79l'-he>\ V#0. 65dl 
8- , CSW'f*4'CK«Lfc«^iWB (AP) £^3tC 

[026432ft, ±fEtf>Kit£fcTf#4>*l£ I V# 
0. 6 5d 1 g-»<0;i?yxf-uy-fl'7?l'-h£#£ 

[02653 
[£33 



(£7)102-249569 (P2 0 0 2-24d!8 











DSC i 




Stag 


.<#> 


IV 

Cdl/g) 


BSS 

(oq/tcn) 


Ta 


Td 


Tc2 




a 015 
















39 


a 65 


2 


2S6.5 


165.6 


185.1 




a 02 















[0266] 



tt Ml 


Dim 








LB 


a IS 


btt 


IS 


TOS 


HS 




a 015 


66.6 


-it 


4.5 


0.19 


aoiigrF 


0.06 


Wt£8lA 


0.02 



[0267] mitwi--&ftx'm&&mzm< txmm 
1 6 o~ 1 7 oxr?ttgftft2 o 8*c-effl**£U i v 

#0. 7 5d l/g<9PET£f#*:. 
[0 2 68] ClOPETc7)DEG^*»(i2. 0*;l/ 
%, 7-teb7rt"rth*£3r*ki:2. 8ppm, */^7 

1 . 3 P pm, SUtfH*ft#«l4 
0. 3 0g*%. ®mtl. 4 19g/cm3T'$>-5 
fz. 

[0269] &^X\ ±M(0 ( 8 ) h£V ( 9 ) 

[02 70] mU(O^Xii3. 7%tm®%fr'> 
tz. itMW*£im#<?)T* YTiVr b h*£*»li 1 
6. 3ppm. *;PAT/^b h'-£WJ:te2. Opp 

m . s«z«f*-^*»{i 0.39 mm% .^X\tO. 
8%t$m%<. tizmmmti. ovm^m 
x-hitz. 

[0271] *%wvmfemm®m ixmntzP 
ETzm^xfmuz*£&Bmz. mu&ts&vyi' 

[0272] (mtm\3) 

( y y-fk-^u^r/ps ->>ais£o^«w ) 

O-ethyl 3, 5-d i-te rt-buty 1 

— 4 — hydroxybenzy 1 phosphona 

t e^T/US-^AJa (T;PS*gA) C7)-£|£ 

( 1 ) Sod i urn (O-e thy 1 3,5-di- 

tert — butyl— 4 — hydroxybenzy 

lphosphonate) <D^J-fi!t 

5 0%*Kfc-f ry7A;fqtig6. 5g (84mmo 

1 ) t J*? 7-/1^6. lm 1 COS^^+fcd i e th 

yl (3. 5-d i -t e r t-bu t y 1 -4-hy 

droxybenzyl)phosphonate .5 

g ( 14mmo 1 ) COXfS-frfme. 1 m 1 £ Jp 

M£S$ffl^T24B*|-aM^£fTofc. 
RSS^I$-^»t^* J ^ffiJSi!7. 3 3g(70mm 



y-/Hc*»§-t»\ ^ftSr^KU ^V7Q^V-;P 

d i urn (O-e t hy 1 3, 5-di-tert- 
butyl— 4 — hydroxybenzylphos 
Phonate)£3. 4g (6 9%) ttfc. 
[0273] J^K: fifeffitt 
294-302-C (##) 



1 . 078 (3H. 
354 (18H, 
d) , 3.724 (2 
6. 626 ( 1H, 
s) 

: Na 6. 3 6% 
18% (8. 84%) 
5 — di— tert — bu 



'H-NMR (DMSO, 8) 
t, J=7Hz) , 1. 
s ) . 2. 7 1 1 ( 2H, 
H, m, J=7Hz) , 
s) , 6.9665 (2H, 

(6. 56%) , P 9 

(2)0-ethyl 3 
ty 1—4 — hydroxybenzy 1 phosph 
onateOT/l'S-^AIg (T/l/5J£A) <0£j£ 
SSTlitfTcOSod i urn (O-e thy 1 3,5 
-di-tert— butyl-4-hydroxyb 
e n z y 1 p h o s p h o n a t e ) lg(2.8m 
mo 1 ) <7>7m&7. 5m 1 {Ci«i?T;l'5-'>A9*ft 
364mg (0. 97mmo 1 ) <0*II5m 1 £ 

muz. 3mmm. m&mzzm. mi 

TO-ethyl 3 , 5-d i - t e r t -b u t y 
1— 4 — hydroxybenzy 1 phosphon 

at e<DT/L-$X'>A££8 6 0mg#5t. 
[0274] B#: g&fflfr 

N£: 183-192X: 

dK'jxx^aaW) SW ! «ft#^J««iJi*2 y ~, 

k*(02&*tlttzz.+l<y?»3-/l>ZikjLX.* hy 
x-f/l/TSvSrKjfctffcttUCO. 3mol%Jot, 
0. 2 5MpaOSBET2 4 5X:tC'C*$:^Kc®5feU 
&#^xx-r/MfcKJS£: 1 2 0#|l]fifvu:xf /Mb** 1 ' 
9 5%<0b'X (2-b Ko^vX-f/P) -fl^7^U-h 



(£8) )02-249569 (P2002-24d|8 



(BHET) t5£if* t J3-?-C7)m.&fa (felT, B HE 

X. ±mT)\,$&A£XV*Xf/l^m!$.Mzttl 
XT)H->7J>m?bLXO. 02mo l%m&nL, fl 
3R»ffll!lT»fffcr2 4 5 , CT , 104HB}W¥Lfc. 
•C5 O^HSrSLT 2 7 5iC*T*fflLooRB3RoE 
7)Hfc*KTtfT0. lTor rkLrSfe(C27 5 
"C, 0. lTor r"CStt£»6fcfT->fc. sK'JXf-l' 

yxU7^v-h<oiv*«o. 65d i g-ifcsar*-* 

iTCRLfcS^BI (AP) tt98#?*«»fc. 
[ 0 2 7 5 ] ifc. ±SiwaMfetzTM>tvfc I v*>- 
0. 6 5d rg-'co^Dx^l^yrl'^^U-hJ^ 

[02763 iJ2<0PETW-v>^ yro^^ttA'7 

(TS) (±0. 16, WiMM&'tyt-i? 
(HS){J0. 0 5, JRSHb"?.*-? (TOS) (i 

o. o i*src*ofc. 

[0277] mKfcR-*frT*£>M8l*H< UTS® 

ixm>tuzmmgff o . sodi/g^PET 

1 6 0 ~ 1 7 0 °CT1£*£?& 2 0 8'C-Cfflfflfi^- L, IV 
#0. 75d l/g<?)PET£#fc. 

[0278] COPETcODEG-^W*«i2. 0*^ 
%, T-feb7;l'TbH^fii±2. 9ppm, */^7 

t K**»i 1 . 6 P pm s S«H»ft#W*«± 
0. 3 0«*%, flfftlil. 4 20g/cm3T-J)-) 
fc. 

[0279] fcvvc. ±I2C0 ( 8 ) tsXV ( 9 ) I2«<0 

[0 2 80] fiM<9^fXli3. 8XkBBBsflr*»r> 
fc. £ fc®W"SadHWtoT-fe h b PftftJHi 1 
7. 5ppra, *;PAT;PrbH#^rMJ±2. 9pp 
m, H#£fttt££4{±0. 4 0®*%. 'vfXttO. 

9%tra^=S:<. toBmimti. itaam\>m 
X'h~>tc. 

[0281] xmcosm&im&m lxw>m:p 
ET*m^xmitz*£jmmi. wmtsivyxs 

-x&lzfflxx^h. 

[02 823 (HSS0I4) iSS&JgrW^/H^x^U 
y^'Jrj-;W^^ffi^-5TSjtUcb'X (2-bH 

C:*tL, «e^Mj«k lX&t7^^~^Acr>l 3 g/ 

IZftLXT/Uz-V&mTtLXO. 015mol%t 
Irganox 14 25 (fA.^y+ykf-f-t 
Stf/UX&SL (4 1 ) CDft^fej) O10g/1 

x^-l^y/U 3-A«a«:KlS^(£»UT Irgano 
xl4 25tLT0. 0 2mo l%5rJntT, gSUffl 
S?\T, $Etrt2 4 O^BBWPLfc. JKWC5 



. 0 #fa£g LT 2 7 5 -C* Lo-?KJ&i&c7)E7J£ 
i«CTIftl3. 3Pa(0. lTorrlhUJ 
£>IC275T;, 13. 3PaTM8£R£iHT-5£. £ 
fc, Irganox 142 5 (f^- ^y^Pf-f 

[0283] JJEOmatefcrCflteilfc I V#0 . 6 5 

d 1/g^ox.i-uyTuy^u-b^mizm^x 

[0 284] £tz±M<VPETUi;>+v7(Omi%& 
(ts)«o. 17, Hln*4Mlltt/'C5^- 
^(HS)liO. 05, tmit'-*?*-? (TOS) (i 

o. oi*src&ofc. 

[0285] mBfcHHWr'CM£lSIW&:«< tT^M 
MiibX'&t>tlfzmif{i&tfO. 5 0 d 1 /giDPET 
l^>^--yT£gf!l$v55T, 1 6 OXTC^f**:** 

mm&itzittz®. nrnwrnm^rnxmrnm^r. » 

16 0~1 70T:T1£$&208X:T13I«£U IV 
#0. 7 5d l/gOP'ET&ftfc. 
[0 286] d<0PET^DEG^*»{i2. 0*/U 
%, T-fehTyWTbK-i-*ft(i:2. 8ppm, *;kA7 
/Prb FfctfMli 1 - 6 p p m, 
0. 31«ft%, ffKtil. 4 19g/cm'TJjo 
fc. 

[0287] &Wt\ ±f£<0 ( 8 ) fcitf ( 9 ) IBfSO 

[0288] J*0SW>'Vf Xit 3 . 6 %fc fSJgfrj^ 
fc. ifctttt+SaREtt^T-fe hT/Prb 1 
7. 8ppm, *;^r;WrbK^-iS-«(i2. 8pp 
m , mVS.&ft&%mi 0.39 Mt%, M Xii 0 . 
9%t^S>5r<, tii'SISmtl. 3T^a^V>ffi 

[0289] 4«^affidttg*ttffl P 

[0290] (mmi5)$mmixi%t>titzwm& 
PETm®gmzmwzmmx&®L. <ybm 
%iUf8Mmimi&m2 9 5*c, miss itor 
r , mmm . 5m i nt-iiut. Esstaj«» 

ti^Wctt^L, ^iaS2 9 0°C, B^>f^^5 5 

[0 29 1] d^XU7*-AWPfea5J (9) fcian 
<o*i6'CISftfl:S*, <J:v^- ( 9 ) ffyjmzi^xmw 
*£fiW&t:®fz. 

[0292] mW*£f8Mft?>T*: hT/Urt K^WM 
Jil2. 3ppm, jjvPAr^rb K^4Ji 1 . Op 
pm, ^KH»«£-g-*ft«0. 3 7®ft%, ^Xli 

0. 9%tmm%<. &tztm&mio. ixmm^ 
^titxh-otz. 

[0293] *mcomm&mzmLxmiifzP 



(£9)>02-249569 < P 2 0 0 2 -2 4d|8 



[0294] ummi > mmmi tmttktt-izzmm 
MB^tfirw wm&o . 7 3 d.i'/g ; D EG* 
* m± 2. o ^ . r -t h r;i^f h h -tGmt 9 3 p 

pn, ^/Pi-T^Tt H-t-**{43 1 . 2ppm, itt 

H«tt-£*ftii 1 . 1 omm%. ®m* 1 . 3 3 5 g/ 

cm 3 c7)PET 

[0 2 9 5] £cOPET£ffiVvCj£Jgl£lS»^r 

T)Vf>c H*«(49 7 p p nu ^AWt K** 
ifil5ppm. 8ftfHift££*± 1 . 1 5«fi%. 
^TXIil. 5%T'J)o^. Sfc'&tHiSltU:3. 8kiS 

[ 0 2 9 6 ] 4-0BB*3ftfcilifcomfc.fctffi 



Tti=flr<T^fl*<OiBBIfcJ:r>T*S*i. 
[0297] 

[*»*)»*] rv^yft^atti*->-?-«7A-ft: 



(51)Int.C1.7 Baffi& 
// C08L 67:02 



F I f-73-K (##) 

C08L 67:02 

F 4F071 AA46 AA81 BB06 BC01 BC04 

4J029 AA01 AB04 AB05 AC01 AD01 
AE01 BA03 BF09 CB06A 
JB191 JC551 JC561 JC571 
JF221 KB02 KF07 



